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2004 年インド洋津波による農村地帯の農業被害実態と復旧対策 
Agricultural Damage in Rural Areas due to the 2004 Indian Ocean Tsunami, and Restoration Measures 
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 図 1 調査地点(タイ国、プーケット地区)   図２ 土壌塩分分布変化（バンガー県、果樹園） 
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溶解性の異なる有機物を添加した砂カラムによる地下水の硝酸性窒素除去 
Removal of nitrate in groundwater by using sand columns amended with organic matters differing in solubility 
 
松本智也 1），Bandunee Liyanage2），前田守弘 3），藤原拓 4），永禮英明 5），赤尾聡史 6） 
MATSUMOTO Tomoya, BANDUNEE Liyanage, MAEDA Morihiro, FUJIWARA Taku, NAGARE Hideaki, AKAO Satoshi 
■ 概 要 ■ 
地下水の NO3-N 除去対策として透過性浄化壁を用いた浄化が有効とされるが、電子供与体として用い
る有機物による TOC 濃度の増加が懸念される。本研究では、浄化システム構築の基礎とするため、溶解
性の異なる有機物を用いたカラム試験を行い、窒素除去能と流出水の TOC 変化を調べた。 
豊浦標準砂充填カラムに活性汚泥(脱窒菌源)を入れ、実地下水(NO3-N 70 mg/L, TOC 0.7 mg/L)を 25℃
で通水した。炭素源はショ糖(SU)、徐放性水素供給材(HRC)を易溶性有機物、ポリ乳酸(分子量:LA1=5000、
LA2=10000)、高級脂肪酸(FA)を難溶性有機物として用いた。易溶性有機物を炭素源とする場合は供給水
に混合し、難溶性有機物は砂カラムの上から 10 cm に埋設した(図-1)。試験条件は流速 2段階(12.6, 18.8 
mm/hr)、易溶性有機物濃度 3段階(100, 250, 500 mg/L)で行った。難溶性有機物の溶解性を図-2 に示す。
易溶性有機物処理においては、流速と供給する有機物濃度によって、NO3-N 濃度減少量および TOC 濃
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Experimental and analytical study of flexural strength of reinforced concrete beams with disbond reinforcing steel 
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地域定数を用いた温度法による可能蒸発量の推定精度向上 
Improvement in the Estimations of Potential Evaporation by the Temperature Method using Regional 
Coefficients 
 
諸泉 利嗣 1)，小村 拓也 2)，三浦 健志 1) 
MOROIZUMI Toshitsugu1), KOMURA Takuya2), MIURA Takeshi1) 

























図１ 地域定数適用前後の緯度と RMSE の関係（推定精度検証期間 2001～2005 年） 
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y = - 0.03 x + 
2.34 
（ b ）  Thornthwaite
●地域定数適用後
×  地域定数適用
y = - 0.03 x + 
2.34 
（ a ） Hamon
緯 度 緯 度 
表 1 地域定数（a, b）の違いによる RMSE（mm･d-1）の比較（推定精度検証期間 2001～2005 年） 
Comparison of RMSEs（mm･d-1）based on regional coefficients, a and b（2001 to 2005） 
地域定数を用いる場合  
 地域定数を用いない場合 
各地点ごとの値 気候区分ごとの平均値 全地点の平均値 
Hamon 式 1.23±0.73 0.54±0.21 0.83±0.35 0.88±0.39 
Thornthwaite 式 1.32±0.74 0.64±0.21 1.06±0.70 1.14±0.64 
                                               平均値±標準偏差




Verification of desalinization effect by using the differences between soil particle sizes 
 
泉あゆみ 1)，諸泉利嗣 2)，赤江剛夫 2) 
Ayumi IZUMI1), Toshitsugu MOROIZUMI2), Takeo AKAE2) 








の濃度が全体的に高いことが分かる（図２）．また，7 日後の地表面は，中央部では左右の 2 倍近い濃
度となったが，粗粒土部分の左右の濃度もそれぞれ 11.5 mS/cm と 17.7 mS/cm となり，作物生育に障害
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Prediction of Multidimensional Consolidation Behavior Based on the Observed Values 
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地域確率雨量の経年変化 
Long-Term Change in Regional T-year Rainfall 
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KUDO Ryoji, NAGAI Akihiro, CHIKAMORI Hidetaka 

























図−２ 10 年確率日雨量比の全国分布（1901 –1927 年の 











図−４ 10 年確率 10 分間雨量比の全国分布（1961–1975 年
の確率値に対する 1992 –2007 の確率値の比） 
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Changing Agriculture in Japan and Relevant Problems based on Long-term 
Transition Analysis 
 
Fumikasu ICHIMINAMI1）， Enver Erdinc DINCSOY2），and Shunru FAN3） 
■ Summary ■ 
The study mainly focused on the position of agriculture in economy by some indicators such as farm labor and 
cultivated land, etc. adopting long-term transition analysis. The agricultural policy in Japan in the latter half of the 20th 
century had aimed to promote farmer's viable unit. However, No one is sure that the target is been achieved. The 













































































































 Self-employed  Family workers  Employees
 






















































































 Male, 15-29 years old  Male, 30-49 years old   Male, 50-59 years old   Male, 60-64 years old   Male, 65 years and over
 Female, 15-29 years old  Female, 30-49 years old   Female, 50-59 years old   Female, 60-64 years old   Female, 65 yeras and over
 
Fig. 2  The transition of population engaged in farming by age group in Japan 
■ Key Words ■ 
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2)  candidate, Graduate School of Natural Science and Technology 
3) Master candidate, Graduate School of Environmental Science  
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Numerical analysis of dynamic behavior of seepage flow with finite volume method 
FUJISAWA Kazunori1), NISHIMURA Shin-ichi2) and MURAKAMI Akira3) 
 
■Summary■ 
The well-known Darcy’s law has been widely used to 
describe seepage flow within soils and the seepage flow field 
has been conventionally analyzed by solving the continuous 
equation of seepage water with the Darcy’s law. It must be 
noted that the Darcy’s law is valid only when the seepage flow 
is steady and laminar, and that the conventional seepage 
analysis is oriented toward its steady state. However, the law 
has been commonly applied to the unsteady problems without 
the deep consideration of its limitation, and the quasi-steady 
equations of seepage flow have been often adopted even in 
seismic response analyses of soil structures. Indeed, the 
unsteady behavior or dynamics of seepage has not been well 
investigated experimentally and analytically. The objective of 
this paper is to reveal the dynamic behavior of the seepage 
flow with numerical simulation and to propose the numerical 
approach to analyze the solid-water dynamics, taking into 
account the dynamics of seepage. 
This study presents the numerical simulation of unsteady 
seepage flow, in which the equation of motion for the seepage 
water is numerically solved with the continuous equation and 
the permeability coefficient is used to model the interaction 
force, or the friction, between soil particles and seepage water. 
These governing equations are hyperbolic partial differential 
equations and the finite volume method is adopted for the 
numerical computation. The results have shown the dynamic 
behavior of the seepage flow which cannot be described by 
the conventional seepage analysis, such as the transitional 
pore pressure up to the steady state (See Figures 1 and 2). 
Additionally, this paper proposes the novel numerical 
approach to solve the deformation of elastic porous media 
coupled with the dynamic seepage flow. 
 
This context is the part of the submitted paper to the 13th International 
Conference of IACMAG 










t=0.050 s t=0.096 s
t=0.157 s|a| = 4.0 sin(2π . 4t)
Time: s   
Figure 1 Magnitude of input acceleration. 




























Figure 2 Response of seepage velocity to the sinusoidal 
acceleration. 
■Key word■ 
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Characteristics of the complementary relationship-based evapotranspiration 
models 
 
Toshitsugu MOROIZUMI1), Takeshi NAKAMICHI2), Takeshi MIURA1)  
 
■ 概 要 ■ 
 
Three complementary relationship-based evapotranspiration models were applied in six urban areas of Japan. 
The models are the CRAE model by Morton, the AA model by Brutsaert and Stricker, and the MAA model by 
Otsuki et al. The characteristics of these models and the validity of their use in urban areas were evaluated by a 
comparison with the estimation results from rural areas located near each urban area and with the results of 
previous measurement studies. The major findings are as follows: 1) The amounts of estimated evapotranspiration 
in urban areas differed significantly, whereas the difference in the amounts in rural areas was relatively small. 2) 
All three models underestimated the actual evapotranspiration in urban areas from humid surfaces, like water and 
green spaces. 3) When evaluated comprehensively on a daily basis, however, the three models overestimated the 
actual evapotranspiration in urban areas. 4) The MAA model was able to estimate the actual evapotranspiration 
reasonably well in urban areas with errors of 30-230 mm per year. Moreover, it was found that Priestley and 
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Effect of Pre-Dried History and Initial Water Content on Soil Slaking and
Desalinization 
Abul Hasnat Md. SHAMIM1) and AKAE Takeo2) 
    
  
■Summary■ 
  An efficient and low cost method is required to improve 
the saline soils. Soil slaking has long been studied from the 
stand point of stability of aggregates. However, it has not 
been studied from that of salt removal. The mechanism of 
soil slaking is the breaking of soil aggregates by entry of 
water which is accompanied by salt releasing process when 
the soil contains salt. The objective of this study is to 
examine the contribution of slaking to desalinization of soil 
accompanied by land drying practice.  
A slaking test was carried out during 
August-September, 2008 for evaluating the efficiency of 
slaking and their impacts on salt removal of salinized soil 
under various water contents. We prepared natural/virgin and 
air-dried soils to give different intensity of pre-drying. Those 
soils were resaturated (for air-dry soil) and well-mixed, then 
dried to different moisture contents (60, 50, 40, 30, 20 and 
10 % by weight). After 24 hours immersion in water, the 
soils never slaked at 60 and 50 % moisture contents in 
natural soil whereas 88-89 % of the specimens were slaked 
in air-dry soil under the same moisture contents. The slaking 
rate was highest under 30 % moisture contents in natural 
soil. In air-dry soil 30 and 20 % showed the higher slaking 
rate in compared to other water contents. The proportion of 
salt released into equilibrated water after 24 hours 
immersion was also high at the same water contents. Since 
the natural soil did not slake until 40 %, drying below 30 % 
moisture content will be effective for the removal of salt 
from these soils.   
   
Fig.1 Dependence of slaking rate and △EC (change in  EC  
before and after 24 hours immersion in equilibrated water) on initial 












Fig.2 Dependence of slaking rate and △EC (change in  EC  
before and after 24 hours immersion in equilibrated water) on initial 
moisture content in air-dried soil. 
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